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im^i] Tie-^ (i) x-mztiz. ^ >mp<D-mtt^zT ? >) 

O R 1 

« I 

P O C C=CH 2 (I) 

(I) R l ii7KmW^ t tz^^^-)vm^h *K PiiCH 2 =CHR2 (r2 

& * v 1 1 y £ mm.^- i tz (i^fi-^ $ *tx * *° - ] 
[»3fc£2] TSEie (A) is .to* (B) *MB^Jfti-*^fc^t>*«6, ifjfrg 

IS (A) ; TSB— #&$ (II) X*mZft&, *W y J >§IPO«BC7K^ 
[it 2] 

P-OH (II) 

(^(11) topii, —te5$; (I) Kfctt* P(7)^^(bJ— cab*) 
iff (B) ;frisxfl (A) -efte>*ifc#'; tV7 * ^«P05fc3*2MK*&T* 

[lf^3] ±Utf*) *U7 J >#IP<7)^T-*^ (Mw/Mn) 5 J^JL_t 

[0 0 0 1 ] 

#f&9!li, T7') )V&*ti\t* 9 7 'J n>f iH^^^tt^^'J * U7 
[0 0 0 2] 
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*">ji^V> (pe) , ^'J-/ntfl/> (pp) &^o*°'J $1 

«b <^i£iif# <b n & *° u t - tp u is it h *° >; tu7^ y^^mm 4- izmw 

[0 0 0 3] 

Ltli, 1?0/L(»P?fl¥6 - 3 2 9 7 2 0-^$^Ci±, 'j tf > ^'i^ft £• ^IJffi 

^*^*Ai-^77V£^fe«c$tLTv^ 0 £ fc, ^ip 8 _ 1 7 6 3 5 4^^, 
#M¥8 - 1 7 6 4 1 5-^2r$RCl±, 'J if > ^S£-&£flJffi Lt^Lf:*°'J 7° 

o 

[0 0 0 4] 

^#^ti-f\ *"'J *l/"7 ><7)^T-»^ (Mw/Mn) li^lC^^o L^L 
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£L<> l^^fifef IIDIS^ (i-f 'J 1 1/ 7 > O^l^f (Mw/Mn) 
i:®fa^H+^M^.i--<#^vi<t(±m^i|^ 0 L^&, #l¥6 -3 2 9 7 

tw&t^ v^ot;7-t L-c^iiT-^^^'; * 1^-7 j >(±flt7c-ei ooo 

»-f«I«<75Jt^a^®^T-»co^ ^ V n , 2 fc, 8- 1 7 6 3 5 

-7 A I £ ffl V » & K mm. "C § & *° U * 1/ "7 ><D mm it *° *)-/U\£vy 7h 
[0 0 0 5] 

[0 0 0 6] 

[isa £ ft?^-r * * #> (D^m 

l^i-^o ^fP-m^&Tfe-^ (i) -cf^n-s, ti/7 -r >iip<t)^ 

[0 0 0 7] 
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Mb 3] 




[5S (I) RitiTK^T-t P(2CH 2 =CHR2 (r2 
*^-U7>f >*^fi^t^{±^m^$^T^>5^'Jv-^T-ab-5] i±. Tie- 

(ii) -c^sna, tu7-f >§iP<7)^(C7K^*^^-t^^'; *u 

[0 0 0 8] 

[fb4] 

P-OH (I I) 

K (i i) ^opii, (i) izmf&p<Dfcmtm--e$>&l 

^li^i'^'Jn^jUcMt^ig (B) ^It^tCi »)«jfi-C§ 
[0 0 0 9] 

K-xmrntm-tztf 1 ) ti/7 * > (id ^m-r&ie^ttTf^-t&o 

*3»^«faK ^- u -7 -r xi, Wx.wr<fco— ttsS (i i i) ^tt^ 0 
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#fl 2 0 0 2 - 2 5 4 8 3 9 ^- V : 5/ 

P-A 1 R3 R4 ... (Ill) 

p(±ch 2 =chr 2 1 yzm&m-ktfzititm&z 

*tX%2>tf*)-?-mx<h2> 0 R 3 , R 4 (i> £W;[5]— t^I^ot^ti J; < 

* p< * n-fc *'x h ^ * n-t >ftfe«^ iT^tf t>ti*o XSJL 

T tt h <D WtM^ ^> V > X * 0 
[0 0 10] 

wtLtsMf^^ttDSfl- (a) &£V f #&&mit£rtoiimmfr (to t 

[0011] 

[@l«^>M#J&5t (a) ] 

* u 7 4 ym&mmzfci&ir&mfm?- 9 y®mmfr ( a ) new «m $ 

X n MgR 2 - n 

5$*, n(±0^n<2-C*«J, R ft*** fcfiJBURJRT » 1 - 2 0 07;l/^^i 
, 7'j-^SI/;l±y^n7H^St'*(), n 0 2 f@<7) R f±|S|— 
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r?A, xf ^ 7*f V ^ ^ y A 4> f'O 7 ^ 4 ^ V ^' ^ y ^ A f t^tl ; ifMi 
ft^^^v^A, "/n \£)Vj&it r ?r* *s*J A, 7J-)Vi&if?y* A, A+y 
frj&ifc*?* 9 s*7 A. T S )VtM.1t-?r* vW^^Ti^^v^^ yO A^9 
4 K ; 7^^x. KyV^^y^A, h^ryvny^A, * ? ^;l/-7* 

KyV^y^A^^T^^^^y^ATi^^y K> 7f^7^*y 

[0 0 12] 

VAit&VBt LTf±, ftWC, Jfift-r^^v^A, ^-ft-rr^v^A, fait"? 7 
^y^A N y^Atfo^ny^kv/^ v^A ; y< h^yiafb^^ 

*v*A, xfdrylftv^^y^A, V/n*"* vffiflrr^v -7 A, 7'F 
* vi&ffcv ^^y^A, > iaf fc-r 7" ^y^A^ <7) 7^n*y7 ^ * v 

^AA7^ K; 7x/^yMv^'^y?A, 7 -f- ^ 7 i 7 * vjlgffcv ^ * v -7 
Ai^7'jDJfy7^y9A^7^ K; yl^yV^y^A, V^V7° 
n^yvny^A, yy^yvny^A, y-n-tn^yvny^ 
A. y^-xf^v + yV^^y^A, > h^yx F^y77*T>y7A^f 
©y'7;V3^y77'^y^A ; y^xy^yV^^y^A, y-^f^7x; + 
yv^y^A, 7x/ ^y^f ^7x/^y7^^y7A4* to y'7 ')nty 
-T-^V^A, 7'>')>^7^^y7A, XtT'J >^-7^*^V W^^77' 

v>^aw*;v ** > * f a*3£if t> ft * o 
[0 0 13] 

-ft <b I%i6 ^WL^^77^y^A fi . _bj£ L Mien g £ *f 1" & v ^* 

^'JyoJrf>{^i N Anyyttv7>ft^ft, ^ny>M7;Kx 
^Mt&%a. -x-xt^k t;u=t-;k Any>^tft^fc, *4vm±ohs^ 
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[0 0 14] 

£-m±, m^m^-it- (i) zm\<*xmmm^-f2>z.ttfx^2> 0 z.aymi-^ 

W ( i ) <h LT(i, T^n-^ii, xxfi^ ai-7";i/^, 7x7-^1, ^ 
[0 0 15] 

, 7*?y-;K ^s^-»j-y-;u, -;K * ? 9 s 

— >K YTljy-)V, t ? ^ t^> ;v t 3 - ;k tl/^^7;V3-;K 
T;l/r/-;K 7x^^xf ji/7^3-iK ^<;i/7^n-;K -fy^n^T^ 
n — ;K V7*n / y ;p 7 ^ 3 - ^ ^ t'Oj^iiii 1 1 1 - l 8W7^n- 

^t-coKtMi - l 8 (D^u yy^r )va - )vm ; 2--7°n*°^ v-x? y - 

>K 2-7'h^vi^/-;K 2-^ h y7'D^7 -;K 3-iF + y7°D;V-^ 
. l-y F4y7"?;-iK 2-y h^rv-7'?/-;K 2-x. )> ^y/^ y 

[0 0 16] 

^f;viiLt(i, «y^;K It@£y^;K sm*-^;K S£g£tf-;K St 
K^ntf;!/, ffcBfc**?->K StSt v * n ^ * v ;W , 7°n tf * g§^y< 
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fiy^OA^y^ $Ifi7x^i^ Y )V4 )V& )\, 

\ h ^ MW^T^K -x\-?-;i'£ ; S#S£i-^;K T — *B£.*?- 

7^h>, *v'j>\ 7i"JK, R|xfiK-^R»t2-18<7)M 

>i2-xf;VA^vji/, t^ff^>in-t^f^ ^ ;P h ? jl xwK 

-f J f ^ > ^ •> ^ n a ^ y ;i/ 4> *° 1 i f ^ zs&j^x-ffr ; +9 y&x.z.Tfro 
f^>5:^ty7A, — ^- y £ 7t (4 v )V n — ^ A KIgJ&x v >Bft^* t- )V 

[0 0 1 7] 
[0 0 18] 

[ft 5] 

R c C COOR* RC \/ COORa RC C OCOR* 

& C COORb , Rd / ^cOOR" X ^ Rd A OCORf 

(5£*», Ra f4g&££(4^S&^j^t*St^ R*\ R^ R f (i7RMS^£fc 
tiflMfetfcti^lWfeOjK'ft***, R c . R d (4, 7K^T*)^v^4ttmi7t:(4 
2IMt*OJiMt7K**£^U JfiL<liW4< &-^(4g&3: 
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mm 2 0 0 2 - 2 5 4 8 3 9 ^- v : 9/ 

, Si^IUfS:^, MilfC-O-C, COOR, COOH, OH, SO 
3 H, -C-N-C-, NH 2 *t'<D&Z^-tZ> 0 ) 

*° 'j * ^ .-k > m * f - )v & f <b n o 

[0 0 19] 

±12— flS^-CH $ ft * #f& 4: mir Z> &m iJ )V # > * x )V <r>U 2 L v »I^J 

^iy -f V7°nt:ji/, ^f;i/7D>^y/f V7*fiK if ;V7D>iy'/f 
xfji/7D>SyxfA', v -7°n tf^-ro >g| y'xfjK >f y -7°n tf;i/T n > 
iy'7"f;K 7'fiV7D >|y7f;K 7iX^YD>|y7f;K 
o>|yxf)K y7f^7D>|y7fJK y7f ^7D>|yxf ;K 7 1/ 
W >B£ n-7f;w ^f;v7i//f y^ytf^K 7f;wi/^y^y7f ;k "7 

7i^y 2-Xf Jl/AJf-y;^ yyDA^t>*/^f >g|y n-A^yJK t/7 

7|yifJK f h7t Ku7^;vi-y'i V7 4 nii)V, 7^;v@|yxf ;^ y? 
^Bt^e/xx-fyK "7 ^;V^y7°n tf;K 7 * ^Bl v * V 7^^, 7 7^iyM7 
y°nt:;i/, 7;^ixf ]K7 7'fiK y * n-y*7*-;K y?;i^y n- 
^y°f;i/, yy~;i/@£y n-^-^f^, 7?j^y 2-xf;i/AJe v jK yr?^@£ 
y'(2-y< -fyi^yf^h 7 5'^iy(3yf)^/f^), 7^;^y(4-^f^ 
^>-7^h y ^;u^y ? (2,3-v^f^y^^), y 9 )vmv(z-t ;i/^*v;i/) 

, 77il/iy(4yf ^A^y;!/), y ? ;Pg£ v (5->< -fyi^dr ~> ^) , 7 ^ ^iy 
O-x^i^y-f-^), 7^;vHy(3,4-y7f^Ayfjv), y ? ;w@£y'(2, 4--7 
^■f-^^y^-^h y ?;i^y'(2-y< ;K+->;i'), 7^|y (2-**yW3*-* 

, 7^l^Iyfy;K 7^S|y7x-JK - fl h ~7 9 ;U@£y~jr.X -f )1<D 
M&yo. i-y 9 k>y*^*'>|yxf;K t7^ y>y*;i/>f >^y7f ;K 
h ij * i; -y hgth ';^f ;K h 'J * y 'j"7*f;K 3,4-7 7>y*;^f> 

|y7f;K 7yt7|yxf)K 7y"b7|y7f;K Wy^|yt7f^ 
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[0 0 2 01 

^ @g y'n- r-f - ^ , "7 ? )IM v2-x fiK^y;K 3,4-77>y*W> v 
[0 0 2 l ] 

i — ;l/i--r;i/4* ^O^tit^T^ 2 ~ 2 0 Oi- r^T^tf h ti2> 0 ^Cx- 
LT <h Ltlt m^^Wttft Lt#iit^ 2 «±<ox-f;HS^^ 

-r*> sn> *»7*, ttit*-5vMi^tLf>^f>jg^$tL*2=tt^JL± 

T?£> & ffc^ * f £ W & li^-elSo - o 7 *> -x- - r- ;nft WJKT-IC Jt« 
[0 0 2 2 ] 

[tt6] 

R 22 R n + 1 • • • R 2n R 24 
R 21 1 O 1 • • • 1 o R 26 



R 23 



R n 



R 25 
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^<7)J: ^ &*°>j ^-T)l1t&mt LT^#:fitI^(i> 2- (2-x-if-;i^dr )V) -1,3 
-v^ h^r->7 p n/'?> % 2-^f V7°n k?;P-l,3-v r * f^y^n/O, 2-7^^-1,3 
-V * h * v-7°d/n°>, 2-s-y^-^-l,3-v^ h ^rv7°n/-?;^ 2-v^n^N+v^ 
-1,3-v* h*v7°n^>, 2-7x-M,3-y^ ^yyn^v, 2-^^^-1,3 
-y^ h^rv-7°n/^>, 2- (2-7x-;Vif;p) -i,3-y> h^y7°D;r/, 2- ( 
2-y^n^+y;kxf -1,3-y^ h^y^o/O, 2- (p-^nn7xx;i.) - 
1,3-y^ h^rv-7 0 n/^>, 2- (y'7x^)Mf^) -1,3-v* h^fyT'n/O, 2 
- (l-^-T'f-^) -1,3-v^ h^ri/T'D;^, 2- (2-7^tn7x-^) -1,3- v 
;* ^y7°D/0, 2- (l-r-'^t: KDf7f ;v) -1,3-v^ h^y^n/O, 2- 
(p-t-7f^7i-^) -1,3-y^ FJfy7n/0, 2,2-yy^OA^yM,3- 
h^yyDyr/, 2,2-yxf;M,3-yV h^yW/, 2, 2-y'7°n tf;W- 
1,3-v^ Ky7°o/ry, 2,2-y'7f W,3-y7 h^ryyn/O, 2-;*^l/-2- 
■7°o kf;l/-l,3-v* h^ry^n/O, 2-^ -f-^-2--^ > v ^-1, F+y7n 

2-^^-;i/-2-^^;i/-l,3-v^ h^>7°n/\°> N 2-^f^-2-^V7DH°;i/- 
1,3-v^ Ky7°D^°>, 2-^f^-2-7x^^-l,3-y^ Ky/O/O, 2-^ 
f^-2-y^DA^y;M,3-y^ h^y^nny, 2,2-fcfX (p-^nn^^ — ;w 
) -1,3-v* h v-7°ny\°>, 2, 2- If* (2-y7nA + y;pxf^) -l^-v** 
^rv-7°n/^>, 2-^f^-2^7 7fW,3-y^ h^yyn^y, 2-*^-2- 
(2-^^;V^4rv^) -1,3-v* h^rv-7°n/^>, 2,2-yM V7f M,3-yV h 
^->-7°n/N°>, 2,2-y7xiM,3-yV h + ->-7°n/N°>, 2, 2-v^> V 3- 
iy^ h + v7'D/0, 2,2-tfX (y^DMy;^f;v) -1,3-v^ F^ry7n 

2,2-vM 7 7f^-l,3-yx h + y7nn->, 2,2- v'^f 77fiM,3-y7 
Ky^n/O, 2-^f V 7f ;V-2-^ 7 7n k: 3-y^ fJfy7n;0, 2,2- 
* h + y7*n/r/, 2, 2-v-t-r^-^-l, 3-v^ h^y7°n^ s 
2 f 2-v**^>f-;i/-l,3-v ? >x h^yW/, 2--T 7 7n \*)V-2-4 
■^-1,3-v^ h+->7*n/<>, 2-7xi;V-2-^>y'M,3-y^ Ki/7n;i 
2-y^DA^ y ;i.-2-y^nA^y;i/^f;i,-i i 3_y^ ^y^D/O, 2,3- 
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y7i-JM,4-->'x F+yr?>« 2,3-yy ? n^4r yJl/-l,4-yi F#v77 
>, 2,2-y'<>yH4-yx^y^> < 2,3-v v * n^Jf yW,4-yi h 
#y^>, 2,3-y^ V7°n lf;M,4-yx F+y77 2,2-fcf* ( p _>^;u 
7xXJl') -1,4-y^ F+y7'^>, 2,3-tfX (p-^nn7xx^) -1,4-v^ h 
d fy7n, 2,3-tfX (p-7^tD7xx^) -1,4-v* Ky7*?>, 2,4-v^ 
7xXM,5-y^ b^rv^>* >, 2,5-v-7i^^-l,5-v^ h^rv^Jr+h> > 
2,4-v-T V7°o tf;i/-i,5-v h^->^>?>, 2,4-y^f 7 7"f M,5-y^ 
iy^y^y^ 2 l 4-yM7T5W 1 5-y^ 3-y< h * is * * r 

h7t Kn77>, 3->h*y^f^yt^>, 1,2- 7 7' h * y-funy 
, U-y'fyyRyxr/, l^-yWyT^n^yx^y, l,3-vWT5n 
^ry^o/O, V ^jr^y^u l,3-v^^-^>^-n Jr^>7° 

a/r/, 2,2-f f7>f l/>-l,3-y^ F + yT'nKy, 2, 2-^ > ? y< ^ P y-1, 
3-y^ h^ry^n/O, 2,2-A^t^fl/>-i,3--/V h ^ v-7°n/N°>, 1,2- If 
X F + y^f^) ~>y-u^^>, 2,8-v^^r-^X tf n [5, 5] ^ y^ii 3 
,7-v**-*f If v * n[3,3, 1] yi-y, 3, 7- v * ^ If v * a [3, 3, 0] ir 9 9 
3,3-v-f y7'fM,54^r v; 6,6-v>r 7 7f^yt^r y^~f9 1,1 

-y'n+y/f^y^o^yn, 1,1-lfX vy-n^v^ 

(n^yyf^) lf->*n[2,2,l]^7 p *>, 
^fiky^n^yr/, 2-^f-^-2-y< h + y^f M,3-yy F^y7°n;r/, 
2-v^ n^dr->;V-2--x h^yyfM,3-yx h + y7°n/\ 4 >, 2-y^nAJpy 

;U_2-* h^ry^f;l/-l,3-yy h+y7"D/0, 2,2-^>f V7*f M,3-'/> h 
^yy^DA^fty, 2--T V \£)V-2-4 V 7 I 3-y^ h^yy^D^ 
2-y^DAJfy^-2-y h^yT-f ^-1,3-y'y h^yy^OA + tV, 2- 
^V7°nt';l.-2-y h^rv^^-;i/-l,3-v^ b*yy^n^t>, 2-^7 7'f ^ 
-2-* ^^y^f;^-l ) 3-y^ Kyy^nMty, 2-y^OA^ y ^-2-xh 
*y>fW,3-yx F^yy^nAJpfy, 2-v * n^Jp- v;l/-2-J- h^fyyf 
M,3-y>< hdryy^DA+t>, 2--T 7 7'n M)V-2-x. h^y^f jV-l,3-y 
xF + yy^DAHy, 2-'fy7Dk , ^-2-xl« + y^f;M,3-y^ h^rvv 
? n^\^r-9->, 2-^T y7'f^-2-x ^yyfM,3-y'x h+yy^DA^fy 
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, 2-4 V )V-2-x. h*y^f-;M,3-y> h^yy^n^t^i fri^lf «b 
[0 0 2 3] 

ifc!i?'Jx-f;H: LT(i, h 'J * (p-^^y7x-;i/) *X7^>, y<^- 

^7x-;HfX h^ry^f^) >7>, y'7xi;Vtf^ ( * h 3=- v 
v^y% ^f;Vy^OA+y;i/a h^y^fil/) ->7>, v-t-7'^;l/ tf 
.X b + y^f ->9>, y^D^y^-t-7*f;Hf^ (yf h^rv^-f-^ 

2,2-v'f 7 7"fM,3-y^ h ^•/T'DAv, 2--f V "7°n \L)V-2-4 y^<y^-)V-\ 
,3-v> h 3r v-7°U/\'>\ 2,2-yy^n/\4yjV-l,3-y^ Ry7*D;0, 2,2- 
IfX (y^OAJfyjMf^) 1, 3- v r * h- * v /"? V , 2-^ V 7'n e;i/-2-y 
y- n^Jr y;M,3-y>! h^y7 0 ay-f>, 2--f V 7'n h°^-2- s -7"f ^-1,3-y^ 
Kyyn/O, 2,2-y7x^^-l,3-y^ h^y7°D/ry, 2--T V -7°n kf;U-2- 
v y- n^>^;i/-l,3-v * Y * yy°n;0^f Lv> 0 
[0 0 2 4 ] 

7x;-;PiHtli, -7^/-;k y*l/y*-;K ^yi^y-^K xf^7x 

70^^7x7-^, /-^7i;-)K 7^^7x7-^, f7f- 
*^^fi|7;^iH?:fLtU^RWt6 - 2 0<7)7x7-^flf 
*bti& 0 -7" h yHI<h Lt!±, 7-trF>, ^;i<je.^;i^ h > N ^f;P^fy7f ^ 
v" h >\ 7tl>7x/>, ^>v'7x;> > ^>7"Jf7>^^Rira3- 

y- n <; K\ ^ y )V9u*) j>\ h )V 4 ^W.? u <; K\ T ^vx@£y- n >J K& £* 
i7^ KStLtli, iiN,N-y7f^7^ K , 3c J.#@£N, N- yxf ^7< K 
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, Y)l<4 )l<m, N- y7f^7^ K & t><Dm.T < K^tf <b *l & 0 S^tK^M <h L 

li'JyH^W^^o CtiP>comT^# (i) ti, ll#$!ii/:li2l 

^v^-Mt^o*^-^ (i) ^J^WfbRfcSi, Hft^v^^ v^Afb 
^»tt?ft4«: (i) £«gi:it-Dt»^W-tMt* 
&o SfttfflJSJiO- 2 0 Or, &* L < ii2 0 - 1 8 Ot, «t 0«Fi L 

< lis o -~ 1 5 om^o 

it7K^^<t LT^ttWKti, ^>y~>, ^^r-^>, ^?°5> > s Til 
> , K-f*# > , rf^f^^ *Tfl& ^^IllTj^^fbTK^^, v * n ^ > * > , 

^fil/y^H^yr/, y?DA^7, ^fA'yi'nAjlfty, <> ^ U ^ 5 9 

y^ u^*^y?£t'<Dmmfcjkit*mm. ^>-bf>\ *vP>& 
^^^FtftTklis y^nnx^y, >>^nnyn^>\ h'j^onxfuy 
, ^noAy-ey, 2,4- v * n n h jusc y & ^O^n^ffcj&ffcyfcSNRfc fri*ffl 

[0 0 2 5] 

BfW**-* >mmi&fr (a) OdllCffl^ibii&v^^y^^ft^ftt LTI4 
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[0 0 2 6] 

T i (OR) g X 4 _ g 

<7)<t ^ ttit^mt LX JMWUfi, T i C 1 4 , T i B r 4 , T i I 4 &ir<7>x h 
7^nfHtf^> ; T i (OCH 3 )C 1 3, T i (OC 2 H 5 )C 1 3, T i (O n- 
C 4 H 9 )Cl3, T i (O C2H5) B r 3, T i (0-iso-C 4 H 9 ) B r 3^ t"<D h 'J ^ 
ufyitT > ; T i (OCH 3 ) 2 C 1 2^ T i (0C 2 H 5 ) 2 C T 

i (On-C 4 H9)2C Ti ( O C2H 5 )2B r 2& t'<D □ V>it v T ^ 3 ^ ~> 
fr/;Ti(OCH 3 ) 3 C 1 , T i (OC 2 H 5 ) 3 CI , T i (O n-C 4 H 9 ) 3 
C U T i (OC2H5)3 B r & t~<D^ J /\ufy\t Y } ) T^n + yf^ > ; T 

i (OCH 3 ) 4 , T i (OC 2 H 5 ) 4 , T i (O n-C 4 H 9 ) 4 , T i (O iso-C 4 H 9 
) 4 , T i (O y ;V) 4 ^ t'^r h77^3^ryf-^>^ 

[0 0 2 7] 

xxf'&m^fczxw.i'^Vf (ii) zmmz^tzz tizx ^M^ti&o 

[0 0 2 8] 

mm*?-? >mmmft (a) ^p^i-^i^h{±«t-^# an zm^^&zt 

(ii) tLttt, TfSO=t 9 &Sf^^ K«> @£7^ K 

o 
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[0 0 2 9] 

T < K\ ^i,#g£N, N- yxf^7 5 K , h ;W 4 )V gtN, N- y^f ^7^ K & £ CO M 
T < Vm, T-fc h - h 'J ;K ^> V— h V h U — h U h <j ;■ 

^7K@^, te7R-7^;i,@t, m^M^m^ toommM, *$m^>>k g^st^^ 

;K i^gta.^^, i£g£^xwK g^@^ 7 °oh°^, ^m-t^^-)^, I^Btv^n^^rv 

n;pg^x.^;K * * ? 'J ? u h yM^^, n^^r-9->7j;u 

^'>^xf;K ^c,t#g£y<^;W ^c,i.#g£^;K ^tl^gjt^n £J,#g| 

^Slffif^K T-XgjMi^W r-^g|^^;p, iKy^i,f|xf^ 
, r 7*f07n/\ J-Ai/n5^h^, y-r';>, K, |£gtj^;v& 

[0 0 3 0] 

g^v^^-r^W^^ L < fflv^ti&o $^tcmT-ft-^# (ii) <h Itlt ±i$ 
[0 0 3 1 ] 

/■jf'Jx-f^i: L T fi > 2,2- yM V/f ;l/-l,3-y> ^v7*n/0, 2--f7 
7 p nt:;l/-2->f7 7f;M,3-y^ h^y7*o/0, 2-4 V ~?u \i)V-2-j > 
■f-;W-l,3-v^ ^y/n/O, 2,2-yy7nA^y;M,3-y^ h 3r ->-7°n/-?>< 
, 2,2-lf* (y^D^y^^f^) -1,3-vyf h ^y'/D/Oif^i L < 

[0 0 3 2] 

m^m-S-fo (ii) <h Ltli, fiixxf^ifei^'Jx-fJl/^^ L< 
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T&^TtiMH* (ii) l*2m±±.ffl-m'thZ.t ^I4 0 * TtJifE^iJ^^n^: 
U>o L^7i ? otiMf (a) £WtM-&IBK{±, ±iBHl?U^£ 

(a) SrWHi-tAjieTsItL^Oft^^JaLd &flfeOfk^!»«-fflv»r<> <fcv> 

0 Z<Dmi>, 2lJ^±Oi^4^ (ii) & J: d K^ffc^&fcffiv** 

[0 0 3 3] 

Ztih<nw=¥-ft5-ft (ii) (±, l«##^7t(±2M^±a^^^-ti:Tfflv^ > i 
[0 0 3 4] 

(a) fcWMBd-*- 

[0 0 3 5] 

Z<DX 7 teWfct Lt(±, A 1 2 0 3 , S i 0 2 , B 2 0 3 , MgCK C a O, T 

1 0 2 , ZnCK Zn20, S n 0 2 , B a 0 > Th04^Oi«ffl#, 

- v '\£=.)v<y*i >&m&ftft ¥<Dmw*fo% zwmfbin&o ^tLfciUfco* 

Xi>, S i O2, AI2O3, MgCK Zn(X Z n 2 0 & t^fti L < mf h tl& 

O 

[0 0 3 6] 

[0 0 3 7] 

[HfW*^^ (a) ©i^] 

H#*t"f-^>jtt«SE*^ (a) (i, ±IBLfcJ:"5 tt*f-9 T^iNv^-Mfc 
&W&±V?&m^fc£XW z f'i% J 3-Vf (ii) i&M2-£2>Ztlz£t)&3k-t&Zb 

[0 0 3 8] 
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(1) V^y^Afb^HJ, ST^-S-ffc (ii) fei^ffcTK*^^^ 

(2) v^*y ^Aft^^m^-^* (ii) ^f>44ts^tl8T^5 Ait 

(3) mmm t m&t-? r * ~> * a <t <nmm%>) c * > «t w t 

L<(im^-m^ (ii) Sr»ttRlD$^&^o *>bfr£tt>m&m%!)* 

(4) v^y^Alt-^ t^4# (ii) > *^K±oT{±£fcKj&tfb!k*iS 

(5) -?7*i/^Ml&m, *9><t&$3, (ii) , ^iotlil 

(6) ifcifcKgio^a^* y ^Afb^&fc^nr^w* 1 * Wb^&fcgMttRJS 

(9) T^3*'>i^f7^ y*-Mb£-8M3 J: a'm^tt-^fr (ii) ri» 
(^T^n^v^^-r^^v^A^tf^ct^m^^ (ii) frhtz&mfc 

-?&m> sic-Hijs, &mfr**.=f-m5-fc go axxi/ttz 
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(12) M7tm £ W L & ^ ^y-^A fb£*^ ffrf*?- * > lb£-^ t £ „ SF t 
L < Jim^-^fr (ii) w^T-CJRtE^-tir-rHf^KOT^^ A • 

(13) (12)X&htitzKJ&$Lf&W)^. ^*>fb^££^;Kl££^&:fri£o 

(14) (ll)^^>v^i(i2)t : i#'btL^R^^tc > HiHft^-ft: (ii) &J;0^? 
> ffc£& * $ «b K RJ£ $ 

(15) v^*v*Afb£-!&£:*fS L < (iH^-ftt^-ft: (ii) £ y 7-?>1t&®t*m 

z\,*a^y*i'V&it&wt*9>ik&®&&ttir&xm&&&x~i>±\,* 0 $tz 

(17) _tie ( 1 1 ) - ( i6) -et# bti&it&yjz^vfyttzit^ury it&vo ttzitj? 
^mmtArnxmrn-r %> u&<, 

(18) £«@3HbtK tSv ^ * v * A £ n Y y &mik&® t (D&t&m&m £ 
, !ffH<(il?ft^ (ii) ££0^* Wb^^ftfeS^&^&o 

(19) t»v^^y-)Aia, r^n^fyvny^A, TV-n + yvny 

t*<D t y * -> ^7 A f £ , ^ > 1 «t OV itliAD^ -a-W^ 
fbJt|t£<fc L< limTffc-^M* (ii) tKJ&2*tZ>-ft&o 

(20) v^'^y^A f b^ tT)l>=i*i'?-9Z't*'J?%< £i> ^tp^ft**i&ffi 

, Wfc^fcitf/ifcttW^-S-fr (ii) i:«r«tt$^r*^ 0 dORI^ 

ny^ttt'f m fc^-Jftf 4*^ad y > mi k&® £ $ & c t tW s l ^ 
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O 

(21 ) WkM m L % v > ifclfcRJBI ^^^y^Af^iiiitiT^K-^A^ft 

, m^^-fle (ii) to *V f ri?>1t&fo*KB2-tt 

[0 0 3 9] 

t^Si), f i'Wb^ao. o l - l o o o^e;K £FS L < t±o. 1-200 

t^OlTfflv^jiio ^HC&DTfflv^tl^mT-^fr (ii) 

Aft^i -=e^^«9, 0. 0 1 - 5*;k fflFi L < (±0. 1 ~ i^e;K£>fi-efflv> 

[0 0 4 0] 

-<0«fc n KLXnhti&mfetfcf-? >»<ftffi55- (a) t±. 
±^ny >^ttLrv^ 0 ^OH#*t^^^ftfc«Erit5" (a) His^T, 
AtjyVf^^ (J£T\tb) (i|-)2-2 0 0 > 4HL<l^4-10 0f*^ 
m^m^W/*? y (*;Wt) li&O. 01-100, *ff Kii^O. 2-1 
0 v^*v*A/^*> (JgiMt) ttftl - 1 0 0, *fi L< f±&2 - 

[0 0 4 1 ] 

[mm&mit&tomm&fr (b) ] 

*«&jPMfc£l&tt«Jft# (b) li, J^B^BfSl 3 &^&»lf*L*ifeJK 
rt ? #£L<, *-Cfc, W1tT;u^ -^Afb-^tK Wfi^iHb^k l^TC^i: 
T ;u 5 - * A Z tz It * *? m t (Dm T )V * frit&M & t '*Sf Z L < ^» f-6 - t 

£^ -2> o 

[0 0 4 2] 

R a n A 1 X 3 _ n 
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lf-e& niii-3 -c&& 0 ) 

£ fcli7U -^ait?****, ^^tcti, x.^;i^ n-7°n 

^fyyoif^i, f;/f^ ^4r->;i^ 5j-*f-;i/^ x «>*n 

[0 0 4 3 J 

7iK^9A, h U t7f;l/7;K —-7 A, F'J2-if;i/A^y;i,7;i,= 
&<h'<7> h U T^^r^T^^ — *7A ; h i; <i y7»i/-;i/7JK — *r -Uta^O) h 'J T 
;^-^7;V= -7A ; y^f ;i'7^^-7A^n'J h\ ->* x.^-;W T ^ 5 — -7 A 
^n'jK\ yM7 7 5 nt°^7JK-7^7n'J F\ y^V7'f^7^;-7A^ 
tf'j k, y^f;i/7;i/^-7A7n^ ^ y 7 7 ;K - 9 A ^ 7 K 
, >f;i/7;K-7A-t>; + 7n'J h\ xf ;v7^5-7^-t7^7D>j K\ -f 
V -7°n ^ — -7 A-tT^^r^ n U h\ 7f ^7iK-7A-bX^^n'J h\ 

xf;i/T;v^7A-t7^f7n^ K& £V> T ;W # Jl' T ;W 5 — -7 A -b^ *^*7 -f K 
; ^f^7;Kx7Ay^D'J b\ x.^;v 7;K-7Ay7D'J K\ V 7°n fcf 

5x7Ay^7-f K; yxf ;V7^^x7^a^ K7 h\ y>fV7'f^7^; 

-7AA>f K9>f f-\ xf-;l/7^^ x- >7 A yVN K^t'«7;^^7^; 
xi^/wW K7^f Yta^mJ htiZ> 0 
[0 0 4 4] 

R a n A 1 Y 3 _ n 

±IE^:iCi3V^T, Ra fi±f££ |W|trc& 0 , Y(i-0Rb -OS iR^l 
, -OA 1 Rd 2 — N R e 2 - Si R f 3 mttzit-N (Rg ) A 1 Rh 2 

36, ^V7°nh 0 ;Vi, ^V7"f*i, y^DA+yjH, 7x^Mt't^t) 
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[0 0 4 5] 

(i) R a n A 1 (ORb) 3 _ n X'mzti2>it&®, 1?U^(i\ 
A ^ h -> h\ yxf^T^ 5 — Ax h y b\ y'-f y y*^-;l/T^ ^x^A^ 

Kfc£\ (ii) R a n A 1 (OS i Rc) 3- n X'mZti2>1t&®. 1?!lx.fi\ 
Et 2 Al (OS iMe 3 ) ( (iso-Bu) 2 Al (OSiMe 3 ), (iso-Bu)2 
Al (OSiEt3)*t% (iii) R a n A 1 (O A 1 Rd 2 ) 3- n xm$ il&it'k 
yo.Mz.lf, Et 2 A10AlEt 2 , (iso-Bu ) 2AIOAI (iso-Bu)2 
%t\ (iv) R a n A 1 (NRe 2 ) 3 _ n -Cfl£ tl&lt^> Mx.l£, Me 2 A 1 N 
E t 2 , E t 2 A 1 NHMe, Me 2 A 1 NHE t , E t 2 A 1 N (M e 3 S i ) 2 
, (iso-B u ) 2 A IN (M e 3 S i ) 2 t\ (v)R a n Al (S iR^) 3 _ n 
-e&Ztl&it&VO. #lxJ2\ (iso-B u) 2 A 1 S iMe 3 &<h\ (vi) R a n A 1 

[N (Rg ) -A 1 Rh 2 ] 3 _ n xmzn&it&W}, «xlf, E t 2 A 1 N (Me) 
-A 1 E t 2-. (iso-Bu) 2 A1N (Et) Al (iso-Bu) 2*^0 
[0 0 4 6] 

Kli, (C 2 H 5 ) 2AIOAI (C 2 H 5 ) 2 > (C4H9) 2AIOAI (C4H9) 
2 > (C2H5) 2 A1N (C 2 H 5 ) Al (C 2 H 5 ) 2 , $t)C^f^7;K 

[0 0 4 7] 

ifc, Ti&^O^TJi'S-^Affc^&fcffi^*^ £ i>X£& 0 
R a A 1 XY (R a , X, YULtfEfcrafc-C**) 

) *'ny, h'jx (3,5-v7JVtn7x^;v) ^ny, h <J x (4-7^tn^f 
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;i/7i^;i/) tfuy, h 'J X (^>^7ii/tn7x-;i/) #'n>, F 'jx (p- h 
«;;!/) ^n>, h'JX (o-h } ))l<) **n>, h 'j X (3,5-y^f^7x-il-) ^ 

y*>7x^;y^7>, 9-** 7 tf v ^ n [3.3. 1] y >> tffrr-^^v B- 
7'o^-9-f7t'y?o[3.3.1]yt>. sK9 >- h 'Jif^T ^ >i§#, #9 >- 

[0 0 4 8] 

p-b'J^) *->ft, h y f^7y^-7Ar h 9 (o-h'J^) **ym. h } ) ( 
7>€-7Af F7 (^ynWD7x-iH *^3!t> h 'J "7°tf tf 
;PT>^ — 7Af h7 (o,p-y^f^7x-;i/) h V (n-7?-)l') T> 

-7Arl>7 (7x^ yy^nA+->^7y^H;Atl>7 ("7.x. 

— ;u) F')7x-;i/*;K^7Af ^ n -7 xi — ;v 

) *'y-K N,N-yyf^7-'J-7Af F7+X (^>HJ^D7x^) 

K tfx [h'j (n--Tf-)v) 7 y^y ~t> a] 7 k tr* [ hj 

[0 0 4 9] 

Ml A IRJ4 (Ml liL U Na, KT^*), RJ (ij^tfjl ffsCT-fi 1 - 1 5<7>£Hb 
TkSt&T'**) L i A 1 (C 2 H 5 ) 4 , L i A 1 (C 7 H 15 ) 4 & 

[0 0 5 0] 
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[0 0 5 1] 

(b) &C}jn;LTiiuI£m^H£## (ii) £ J: XI/ i tz \t T%^M^-^^-W 
(iii) ^t^i/>tUv^o 
[0 0 5 2] 

miHtt- 5 ?^ (iii) t L"C{±„ TIE-^^$^^>«^^«fb^»{f 
R n S i (OR' ) 4 _ n 

MJ^fiMh^yy^V, F 'J ;Vx Kv>7 y^f^y^Kyy 
7>> y^ffyx^yyy^y, y^y7°0!i;Vy7 F^y-/7>, t-"7'^" 
;Mf;ky^ F+yy7>, t-7f ;Mf ^yX^y-/7>, t-T^y<^^ 
-yjt. Kyy7>, y'7x-;Vy^ h^yy7>, 7x-;Mf ;i/y^ h^yy 
7>\ y^x-^yxF+yy^y, H'^o-h'J^y^ b^yy7>, tfXm- h 
'J^y^Kyy7>, lf7p-b'J^y^ b+yyy>, H^p-h'J jyy'xh^ 
~>V"7>, t:'Xxf^7xX^y7F^ryy7> 1 yy^nA^y^yV f^y 
V7>, yyDAJfyj^f ;i/y^ F^yy 7 y, y^DMy]Mf^yxl> 
+ yy7>, h 'J * Kyy7>, x-^-^ MJxl>^yy7>, h 

'J^Kyyr/, ^f;H'jn+yy7>, n-~7 0 n t: ;i/ h <J a. h Jf- v v 9 > 
^ T > )^ h 'J y< h v v 9 > > fy^MJxfJfyy 7 >, "7 jl — >l> h 'J h dp- 
v*>7>, y -y- U)Vy".u tf;i/ h >J yc h ^> ^fjH-ijxKyy7> 
, jc.^;W h h Jrvv^ fcf— h 'Jx. K->y 7 t-7'f^F'JxF^ 
">->7>, n-yf ^ MJxf + y->7>, iso-r'^^ F'JxRyy7>, 7x 
x.;u h h df vv9 y -T ^ J ~fu \£)l> MJxhdfyy^y, y- n ;U h >J 
x^yy7/, xfiH>H77'D^yy7>, tf— ^ h 'J r 1> 3r v ~> 9 > 

% y^DA^yjVpj^ Kyy7> ( >> y- D ^ V )V h 'J J. h * V V 9 > , 2- 

7H>t>F'J^h^yy7>, 2-/JH>t>MJx|«+yy7y i 2-/^ 
*>t^f^y7h^yy7>, ^gp^K ^r^Wrf^i^^ Y')*^-)Vy 
^f^F'JT'Jn + y (al lyloxy) v 7 > ^ tf-^HJX (/?- 
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^ h^yXh^y->7>) % l£x.;W h U T-t h yy? ^^f*fh?ih 
^yyynH^, o^>^;W h 'J ^ ^y->7 >> ^y^n^>f 
;W h * K">y5>, 2,3-v^f-^v^ n^>^;l/ pj^ Kyy7>, v y* 
D^^f ;l/h'Jxh^yy7>> «^y^n^>W>b^yy5>, tf^, (2- 
^f)l/y^D^yf;i/) y^ h^yyy>, If* (2,3-y^f ^y^n^yf ;l/ 
) -y> h+">y5>, yy^D/Offyx^yy7>, h 'J y^n^>f-;l/ 
^Kyy7^, h'Jy^n^>f^xh^yy 7 >, yy^D/<>f JMf ;i/ 
p< Ky->7>, vvy* *f- )\s )]/ * h^r *> >^ 'x^r-fejx^ h 'j ^ h 

^vv^y, y y ^ >f jl/ ^ f f -> y 7 y^n^yf^y'^f^ 

f^x h v V 7 t\ 
[0 0 5 3] 

ZHh<Dnh, h'jxh^ryy7>, n-7* n fc?> b 'J x. h if -> v 9 > > 

t-WMJx^yy7>, lfxjH>'Jxl> + yy7>, 7x-^h'Jxh^ 
v ->7 > ^ ;p F'jyh^yy 7 >, ">'7x-^y^ h 3r v V 9 > , 7 x. — ;i/ 

F*yy7>, tfXp- b ^y^ h^fyy 7 >, p- h 'J )Mf)l/y^ 
F+yy7>, yy7nAJfyjky7 Kyy 7 >, y ^ DA^yjU^f ;l/y ^ 
h+yy7>, 2-y^^tVPJxF^yy 7 y, 2-y > v 7 

f^ryy 7 >, 7xX;l/biJxfJpyy7>, v y- O ^ > ^- )V V ^ Kyy 7 

[0 0 5 4] 

SfcK, f^tt^ft (iii) <b L*C, 2, 6-«Sie^ 

N.N.N'.N'-r- h 7^f;Mfl/>y7 5 N, N, N' , N' --f h 9 x.^-;t, p< 
-Mx>v7< >^^ft^f l/>y75 l,3-v^>v^^r 5 fV'j v\> 

, l,3-y"^>y^-2-7xX]W ^ y>^t'«^f l/>y'7^ y^l& 

^<7)^-SStm^#t-*H^ h 'J x.^^** 7?^K HJ n-y°n kf;i/** y r >f h 

, h «m y y°o e^7 7 0 4 h v n-r^;p^^ 7 r >r k h u -f y 
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>m, 2,5-Blf f7k Kn ^SflT-Mft^fflv^ ; t i f 

±IS<7)J: 0 &miH£^# (iii) (±, 1 tzit 2 £&±&*£=b-£ 

[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 

^ ^n-b>^^(i, $IxJ£\ (c) v*n^>? ^-^t&^Wi-^Kffi 
: f-*^trfflJW^^4^0»^JRfb#«» (&T \*9u*>il&m (c) J fcgB 

«ti>;imc ) (d) #«7jw a -Mcsi: 
To (e) *mfcfi#fc^<b^j3c$*L& 0 

[0 0 5 8] 

(c) ] 

^^n^>M (c) (i, T§2:£ (1) T-gl£*L&o 
MLx ••• ( 1 ) 
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[0 0 5 9] 

^n^fyi, h'JT^^y'j^i, S O3 R * ( /* L R It 

^uY>ta t'OlM Lt^T & J: 1 ^fHi 1 ! 1 - 8 com t7jcfS*-C & £ 

0 ) , ^ny>^i tziti^mw^h^o , xitm^mw^nm^mzm tz-r 

[0 0 6 0] 

y- ? vX.X.;l^ N ffl/y y" 9 vX.;r.;W^ yVf^y?D^>? 

vx.xwy^ h <; 5 u^y 9 f F7^fJPy?D/<>^y 

x.x;i^, ^/^fiVy^o^^^y'x^jH, j.^ 1 - >> ^ n ^ y 9 v-X.x. )V 
^ N ^. -f- )V ju^- )V i/ 9 u^.y 9 y?x.x.;i^ -fu \£ )V i/ 9 u^<y 9 vx,x.;i/^ 
^ f ^^n •> ^ n ^ > ^ y x - ^i, 9 u^<y 9 t^f- 

^7'f^y y" 9 vx.^.;Pft x ^^yil/y y- 9 vx.x.;ix^& <^<7)T^ 

Jp^SJ&v y" n^> 9 v'x.x. fcti'f yT—)V&, 4, 5,6, 7- r- h7t Ko-f 

[0 0 6 1 ] 

±ie-^ (1) ^^tL^fk^^v^n/o^v^x-^-g-^^^ri-^^^ 
y corner ^*\sym^ ; y')vym^tz\tv^f-)Vy^vym, V 

[0 0 6 2] 
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[0 0 6 3] 

ti, JUL*, H3R % 3-73tW!l^£ft&o S 03RT-^$ft&E&T£ L 

[0 0 6 4] 

(c) (i, Wx.lfa^JRJg^OS^ili^U-C***^ «t O^frWUJiTIB^: 
(2) -Ctk£*i&o 
R! a R2 b R3 C R4 d M ... ( 2 ) 

5£*K MJi±E— «5£ (1) *WM£ra£S##JR/i!(T"T?*'K Rl(i->*n^ 
>9i?JL-)\,m&%G-t2>& (BEffi^)- -e* 0 , R 2 . R3*3«tO f R4(±v^n^ 

7))/*)V^ T;WnJp->^, 7'J-nJryl, h T^^r^v 1 ;^^, SO3R 
^ /\ny>H^i /j{±7K^mT--e^) 19 > afilJ^±Oltt*^ a + b + c 
+ d =4 

[0 0 6 5] 

±1^ (2) HJ3V>T, Rl, R 2 , R3i3«tC> f R4(7)o *>il>fc < £ & 2 WOxJf 
RlioJ:^R 2 75 ? v^ n/<>^ ->'x^ji/f|ttt4i (Eti^) -C£>£*?n-b: 
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[0 0 6 6] 

'JTiV+ii/y'JiH, SO3R, /cfiTK^TT-^^o J^Ti:> 

[0 0 6 7] 

Ay'7"n<F, (^>-f*— ^ y>3-Wa (p- h ;i/ jr. >X ;W*7"- h ) 

tfx (4,5,6,7-f F7t Ko^>f-^) y>3^-)Ay^n'j K, tfx (7^ 
3r\s — )V) i/)V 3^7Ay^n'j K\ xf (-f >r-*xwi/) vJi/rr~<7A 

y^o'j K> i^U>if^ (>f ;w) y>3^i)Ay7n< K, x.^-uy\£ 

X {4^7*— )V) y^f ^y;l/3x7A, J^l^>£"X (^>t"^;U) ->'7xX 
;i/ v;lxX7^-7 A, .xif-lx>i£x (^>r"^;ix) ;Vy;^x7A^/^D'J K 

>tfx y/i/ax^Aifx (p- h ^xy^^^t h- ) , x-*]s>\£ 

X (>f >r*^.;i/) */)\,u=. -7AlfX (h'J7;Vtn^^yX^*fh) , -X-^-l^ 
>tfx (4,5,6,7-f h7tKD^>f-^) y^ax7Ay?o'J K;^v7o 
b 0, ;^> (y^D^>^yXX;|/-7^tl/-^) y;i/3X7Ay^D'J K, << 
V -fu \£ >; -f'> (y 7 n^y ^ yxx;v-^ f ji/-> ^ D/<y ^ yxx^) y^n 
-i)Ay^D'JF, y^f^y'J V>kfX (y^n^y?y'x-;i/) y^ai'J 
Ay^niJF, yVfik>'Jk>h"7 (^f ;k>^n^>^yxx^) y>nx 
•7 A v ? n <j K\ v ;>< -f- ;l/ v »; V y tf X (y7f^y?D^>? -Jjlj=.)V) i/fl, 
nx7Ay^D'J K, y^f^y'JP'/lfX (F'jyf^y^n^y^yxx^ 
) yjl/3x7Ay^n'j K > v^^-^v'; P>lfX (>f>r'— ;U) y>3-<)A 
y^n'j K, y**f-fr 9 sV vy tf x (>f^-f— ^) v^n-^Atfx (h'J7^ 



tbIHf 2003-3073923 



#11 2002-254839 



^-v: 30/ 



*n jt 9 >x;I/*-t- h) , y^fik> >; l^>ex (4,5,6,7-f h7tKnOf 

— M y>3^H7Ay^D'J K, y^fik/'Jl/> ( «> y" D ^ > ? 71/ - 7 

— ^7 Ay'^ n >J K\ ^f;l/7x-jVy'J lx>ex K >-f*— y)^; 
'JAy^D'JK, t'x (v ^ 9 v i — ;u) y>3r.7Ay^n'j ex 

(y^D^>?yX-)l.) y>3-7Ay7DU', eX (1/ 9 W<> 9 

)V) * *f-j\, i/)vu~*7 9 u i; F\ ex (-> ? ? V j-^-jv-J 

;l'3-'7 A^ey ? D 'j K, ex (y?D/<y^yX^) y^nAJfy;VyiV3 

-7A^7^n'J K, ex (v?n^>? y'xx;H 7x^;uyjkn^-7 y 

?nij K, ex (y^D^>^yXXjV) A>yjl/yjl/3X^A^7^n'J K, 
eX (y^D^V^yXXjl.) y^^-^Aty^D'j K^/A/f K7^ K, tf 
X (v?n^>y* yx- yf ^y;i/nx 7 A^/A^ K7-f K\ ex 
D/^^yxx^) y^fJVy^nx^A, ex (y ^ D^y ^ yxx;l/) y? 
ii^y>3ii)A, ex (y^n^>^yxx^) y^>y ;i/y ;Vnx<7 A, 
eX ( v ? ? yi- ;U) yJI/3X7A^ h+y70'J F\ ex (yy-n^ 

>?yjix: ;u) y^aX7Axf^fy^D'J K, M X (y ^ ^ yXX;V) 

y;i/ax-7A^7; , ex (yyn^y^yxx^) y^n 

^•>Aex (p-F^x>y;;^t h) > kfx (yyn^y^yxx^) — 

■7-A.eX (f'j7^tn^r/X;htt!<) , tfX (^f^y^D^/^y'XX 
y>nx7Ay^D'J K, ex (y'^f Jl-y^D^y^yxxf) y;u-rJ^x 
7Ay'7 0'J K, ex (y^f;ky^D/^^yXX^) y;l/3X 7 Axf + y 

7 n 'J K, ex (yVf^y^n^>^yxx;y) y>nx 7 Alfx ( f 'J 7> 
tD^^y^^tth) , ^X (xf ^y7n^>7y'xx;i.) v^r/^^Av 
y*D';K\ ex O -> y- y* yxx^) y^3X 7 Ay7niJ K 

% ex (7°Dt°;i/yyn^>yyxx;i/) — ^ Ayy- n 'j K\ ex 

^7'Dlf^y?D^>^yXx;l/) y^rrx-7 Ay 7 n 'J F\ ex (^f^y^ 
y- i^xx;!/) yjVnx7Ay^D'J F> ex (^f^7'f]Vyyn^>? 
yxx^) yjV3X7Ay7 0'J K, ex f iV7*f 7 n^> 7 y'xx;l/ 
) y;unx 7 Alfy ^ >x;u^>7- h) , ex (h'jyf ;l/y7n/<>7yx 
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^n-^Ay^n'J F, tfx 9 * ^fr v ^ ^ ^xi*) y^n-^7 

Ay'^nn\ ¥X (^Jr y;k>^ n^>^ — ^) yil'n-^Ay^D'J K 
\ (HJ^f^y'J;i/y^n^/?yx^^) ?J )i> rr ^. -7 A v ? n 'J Kfc t' 

o 

[0 0 6 8] 

&&±i21?!J/K{CioV^T N * y'xx;i/f<r)IfMlil, 2-i3 J: 2/1,3- 

tMS:^, HW^ai,2,3-£J;D%2,4-m£#£^-tfo i^-7*nt:;u x T 
■^^^^C0T^^r;U^(i N n-, iso-, sec-, tert-4- ^'O^tt^^^tf 0 
■t>it^ (c) £LT, ±|S60ct 9 ^y^n^^Af^ft^Oy^nxr) A £ 

[0 0 6 9] 

■fcWfc^ (c) <h Ltli, f^'L^^SilT-^v^^^^ A-e^) , 'Js%<ti> 
2 m<o v ^ ? v^-;w#f££^tf@£{iT£W1-& v ^ n y -t >1t&%9 

[0 0 7 0] 

[ti7iK-7At^ry^|l (d) ] 

Wfir;i^ -^A^-^vjb^t? (d) tltii, M^t:, i*»7iv<y 
*-*yyio - 2 7 6 8 0 7-^-^fR^P^^$tiTv^ J; 7 &^>-tf>^ 

v§14 r ^ ^ - a ^- * vtt&wmf h ti& o - <?) =fc 0 &«££no 7^ ^ J * 
t>(i, l&$1-.?> J: 7 & (b-2) -^^it&VvfrhMz-tfTUv) J: ^> 

£ Tate J: o X MiSi- & d t ri*"C # & o 

^•>^tti, «£P07KfDtK «fcStr^5 --7 ATjcfot;, efc^--y 7-^7Kfnt? 

> i&f 1 -b'J 7A TKfPtJ 4- £ L 7^{t7Kf«#^ , h 'J T ^ -^r ^ T ^ ^ 
THIllX-t^Tj^o 
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[0 0 7 1 ] 

*Mfc£^ (d) (i, M«7^<-^Att«ltMttU^tU^ 

o 

[0 0 7 2] 

[*»l*tl#: (e) ] 

&m^fc£xm^*bti&&J-mafo (e) tLt^W^ S i 0 2 > A1 2 0 
3, B2O3, MgO, Zr02^ CaO, T i ZnO, Zn20, S n O2, 
BaO, T h Otz£~(Dmm.m* ; ^'j^l^, * 0| J7°nk'l/>, *''J-l-7r 

m (^mmm ^a^-^o d^nb^*., s i o 2 wtLv> 0 c 

[0 0 7 3] 

m (d) *ttmm (e) £^<b&£H#:^ ^n-t>^^-e*^>it^H 
c) iJ^'tlTJK-^Ai^y^ (d) lii^tlf* (e) (CtlJ#£ 
[0 0 7 4] 

Sti^K* * u-t>&timii. ^^n-tr>ft^ (c) £ctW$iT;l^ 
-7At + Ht^ (d) ttlilZ^ TU<D£ 7 «7i^-9Af[:^ (b 

-2) (e) cji#HtMu^t>o mmx* ?v±>&m 
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«&£SHS8-f*UB$Lt\ ^n-b>0 (c) (il^ikJS^T-mJt) (±, 
W (e) lgl^i), ItO. 0 0 1-1. O^'i^^K ffJKliO. 0 
1-0. 5 < V^KTCMtN mmT)l< 5 A:*Jf 'sit'gty} (d) ii, S# 0 . 

1 - 1 o o ^ &t L< fio. 5-205 'j^e^^i-efflv^tL^o 

[0 0 7 5] 

Hf«p( ? n-fe ^fcftflMi, 1 0 0 ffiKlil 0-1 

0 0// m-e*^>o t tzmfetfi* 9 n-b ^fcftfljUi, _Lf£<7) J; 9 &)$«^<>: <h & 
£^^CDC-cm^ft-^#, RSffi)^iJ^^(7)^l-7^ >m^t;^ffl4MtH0^55- 

[0 0 7 61 

tti>iz, TffiOJ: d &«£T;v 5 (b-2) 

o 

[0 0 7 7] 

W$lT;i^ -^Afl^tf (b-2) tL-Cfflv^ft, i/i_hfS(7)J: -? ^tt7 

^H-^At^M^i (d) <nmwLzmmir z>m^i> m^hti&^mr ^ < - 

(b-2) hLTfi, h 'J ^^-^r^5 -^A, h'JJ- 

f^7JV^->A, MJ 7°n t:;i/T;i^ A N h 'J V7°n t°;i/7^ 5 — ^ A 

T^-^A, HJ tert--7^;U-T^ < A, h 'J ^ y^)V T )V 5 — V A , h 

'jA^y^r^^^A, h t^f ^7^^ — ^ a, h t*y^7;v^ — ^ a 

„ h'Jy^DA^y;l/7;^ -->A, h ') y^DtJ'f ^7)K-7A^ <h'"60 }- 
']7;K^7;H-')A ; •/7fJl'7iK- 1 )A^D l J K\ 5 -^7 

A^n'JK, y'xf;P7)K-7A7"nU\ y^77f ^7i^-7A^o'J 
K&^vT^^l/T^ — ^A/N^-f K ; yxf;i/7;^-7A^^ K7-f K 
> yM77*f^7iK-')A^^ 4 ^^y7;^^7;K-7AA/f K 
K ; y>f^7/K-7A^ h ^rv h\ y"xf^7JV^-7Ax h Jf > K& 
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[0 0 7 8] 

£ Lt, Tie— tiS&ce&ZtL&'f y7>-^7;k^-)A^fflv^:Ht-^ 

o 

(i-C 4 H 9 ) x Al y (C5H10) z (^> x, y, z »K z 2£ 2 x 

T-ab^o ) 

[0 0 7 9] 

fcfc^flTJl'S-^.Mfc^ (b-2) td\ ^l©7;K-^AJi^JRiS 
^^tLtv^U^o Wfi7;i^ ^-Mb-g-tJ (b-2) (i x ^*n-tr>fb 

^ (c) ^iu^r«r^5-^A*^yfb^!» (d) tttus^ttfift (e 

KfrfrLT, a# 1 - 30 O-^K «fi L< (±2 -2 0 
[0 0 8 0] 
[*°X h ^ ^o^Xftl] 

^tcf x h ;* ^n-b/ttlcov^r^t^o -fx h * * n-tr Sit 

1) M.Brookhart et al., J. Am. Chem. Soc. , 117,6414(1995) 

2) M.Brookhart et al., J. Am. Chem. Soc. , 118,267(1996) 

3) D.H.McConville et al., Macromolecules, 29, 5241 (1996) 

4) R.F. Jordan et al., Organometal 1 ics, 16, 3282(1997) 

5) R.H.Grubbs et al., Organometal 1 ics, 17, 3149(1998) 
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6) S.Collins et al., Organometal 1 ics, 18, 2731 (1999) 

7) M.S.Eisenet al., Organometal 1 ics, 17, 3155(1998) 

8) M.S.Eisenet al., J. Am. Chem. Soc. , 120,8640(1998) 

9) R.F.Jordan et al., J. Am. Chem. Soc. , 119,8125(1997) 

10) K.Hakala et al., Mac romol. Rapid Commun. , 18,634(1997) 

x i> x < , mm<^>mmt^ ? >m&WLft ( a ) ^ ^ 9 n -t wt£-t> ( c ) * 

[0 0 8 1 ] 

TIB— Hg&t (III) ?mztL&J&#&M$>) tWr/IJ, ^Jx.(f±|E<7)J: 

P-A1R3 R4 .» (in) 

PliCH 2 =CHR2 -C^SJl*:*]^* yiMtf&m&ttzlt&m&Zit 
Xt£Z>^')-?-$jkXhh 0 R 3 . R 4 (±51v^c|WI — T'^H^ot^ti J: < „ jk 

mw^m. 1 - 2 0 (Djkit-fcm^ i^mw.i-^tzit^uyyw^xhn , r2 i±, 

[0 0 8 2] 

-Oi -9 &CH 2 =CHR2 XJT^frh-ZVV <i >t LXMfc&JtZit, sc^-u 
> % yot'l/y, r-r>-, ^>-r>, ^*-fc>* T-k>%£&mfb 

[0 0 8 3] 

^IITS 1 — 20 (DBiit^^^t LT(£^ -x-^K 7°nk';K Tf- 

,000-10,000,00 OcolaHtcab^Ci:^^ L^ 0 ttzPit, Mw/ 
Mn^l. 5 m±> flPS L < i± 1 . 8 &_t, £ L < l± 2 J^±0^ 'Jtl/7 

[0 0 8 4] 
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^>^>, ^3r^>\ ^~f9>^ T-*^>, Kf^>, 'Kfitoftf 

t^fl&SR^j^'fkTK^ ; ^ > -tf > , hA/x>, f^ss^t*^ ; ^ 

[0 0 8 5] 

>mT-^m»L-C. ilUm^O. 0 0 0 ^Kli^O. 0 

01-10< U^e^Ol-eMv^tL^o Wfl#Sfb^j$!fe£«53* (b) (4, fgji* 
fltJSfl- (b) *<?)^/gW> l^ffOlfttf^^ttit* (a) #0*-* 
1 tA'WL, ilUt 1 -2 0 0 O^K «f S L < t±2 - 1 0 0 O-^KT)* 
■efflv^tL^o SiM^f* (iii) 14, *«&JRfb£4&tt«j£# (b) O&JRJBC 
T- 1 -=e^^*t L, ilHto . 0 o l ^to- 1 o ^e;K «f i L < (4 0 . 0 l •^u- 5 * 

[0 0 8 6] 

( c ) *>«jki±, m^#« i y ^ >n§ •) > a# o. 00005-0. l^'j^e 
ffudio. oooi-o. o 5 ^ >)*)i/(Dm'em^bti&o 

-7At + Ht^ (d) (4, *9u*ylt&m ( c ) ff^a^JRJBC^ (M) 
Wtt^7;K-7AIf (A 1 ) (D^tojfc (A 1 /M) T\ 5- 1 0 0 0, «f 
iL<lilO-4 0 0fci*J: j ) &*-Cffiv»e>*i& 0 f tz*i%k7 to < - * A-ffc^- 
% (b-2) T^fflv^ti&Jf^cte, * 9u*.y\t^m (c) t»tf>aM£&JKJBSCT- 1 
^^C^Lt, iiSI-J 1 - 3 0 O-^K *f i L < (4&j2 - 2 0 0*tot%2> «fc d 
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[0 0 8 7] 

Semens it 7K*aJt«i^^-7- l«=e;HlJtLT 0-0. OKiK «f 
iL<liO- 0. 0 0 5^^, J: «9flP£ L<(iO~0. OOK^it*^^; 

>WlHt^„ m^-SJ${i> 7 0°cm±, «fS L<(i8 

0 - 1 5 0°C, ct OfflPS L< f±8 5~ 1 4 Ot, SRf L < (± 90-130 °C 

<ommx~&*), mtjit, #ee- i omp a , tttt l< (±#ee- smp a tc 

[0 0 8 8] 

a<D£7i l zLTmjk2titz±m— ts^c (iii) "em2tL&j£mteM#*) *v 

in?§#£##H-&a\ s^ti, ®nbtifz3zmBffi#>)*i'7 j ><o-a i r3r4 
ft^\ ^^umm^m-t^^tizx^Tu—^ an -e^$na^ o, j^u 

[0 0 8 9] 

P-OH - (I I ) 

[0 0 9 0] 
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ffc-£&fc<og&REt.{±, iiuro - 300 °c, ffs Kiii o — 2o oroiajgf 

, 0-100 Pfffl, L < (i 0 . 5-50 ^Wtf*>tL* e S&^Cd^t o tz'ik 

. m-mwifrmir&mtni&miz, a#o - loot, 4fiL<ino-8o t^s 
are* o , mmmfrMv*mi*, o - 1 o om m. u t l < it o . 5-50 s^it:- 

[0 0 9 1 ] 

itmm^^mit&wtzKmmtx, ±te-^ (in) xmztiziamm 

*V7 4 yt U #:^-e±fB<7>«k^ K LT*»£jjcB*£fc:fg&-*- * c: tc<t 
-z>Xi> Wkzk~f 2>Z\ b ffX # -2> o 
[0 0 9 2] 

Mx.{i'±feo<t -9 %*U7 4 >I^i^ftTi:^tI?-t2 - 2 0<7)*V7 
l/7^>hLtl±, jc-^I^> n 7'Dt°U>, l-7*x>, 3-^f;V-l-7'f>, 3- 
[0 0 9 3] 

*u-7 4 >m.&n. mmm&. ist^^ f^fsfii^s^ii^f 

o 

[0 0 9 4] 
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[0 0 9 5] 

, m^#ft D'^jHH? >h^cmlt, dint o.ooi-ioo 
< if i L < tifto. o o 5- 2 o s 'jt^i-effli»f>ii-5o Wft^M 

(b) (±, igEftftflS&fr (b) ^O^JR^^ IM^^ifttt 
>JHl$S#c^ (a) (pO-f-? >^i^l ^;Wl*tU 0 0 

L<J4i&2-5 0 O^H^iHMi^Wo mT-^4-f$ (iii) 
ti> #«&JP5fl:£-»tti*j£53- (b) (O^H;n:^L, If 0. 00K 
;u- l o fiPi L < H 0 . 0 1 5 ^^oitrffl^ibti&o 
[0 0 9 6] 

fi£-IflK£tt£, 7K^ffi(iii# ; e/-7- l *;k:WLT0 - 0. 2 5*^ 
, £?£L<(40~0. 2 O-^K «t L < (4 0 - 0. 150fT^S 0 

* v * >tt«^&ffiV>fcj&^OX#i&JKl±, 2 0 - 3 0 0 °C 
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[0 10 3] 

— JJSsS (I) *SC7 ^ U □ ^ tli ^ ^ 'J o ^ ;H^tf 
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tr.r<hKJ: OiSffiisJi^tefcf&fnS-grfco 5 0 tCTMAO * A 1 & 

MX 1 0 < U ^Efrte ct LKv v * o />? > * v i — ^ v )V n ~ ^ A v ^ n U K 0 . 0 
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■jm^-v -ry&^E p r 5 o g *^frm.mm%:Ltz 5 0 o m 1 o^xms: 

]£f|^ Aft, h ^ J- > 2 5 0 m 1 & J: Xf c J 4 V 7;i/5-^Ak: K 'J K 5 0 

m 1 ZIlUZ-X 1 1 0°C-e6Bt^^MW^tf ofc G ;«^CLt»iEP 
R ^-g-tr h ;u^>v#ift^t#7tz 0 
[*»S£*^rE P RO£-j£] 
_LIfi(-Tt#P>ti^ h;v^>v§wt^ 1 1 0°CHj£-t>, Mit#'*£i|£*#^fUC^# 
x., l£^S£l£*>&7) ? £> 1 0 0 ') 7 FVhOSIt eWTOSLo^t^JL 
i§f££fri£S4-K& U 1 N*BIfcta§ifc 3 0 0ml t3 U £ «b KtK3 0 

0m 1 -e3HI^L7to ttSi i:i*HKv / ^ y -) a ^ JoitKI L^;t, ^ 
7X7^J^- (G3) t^IU t#^>ti7t:mfe^^^»K^ 

i owm^ftJiL-c4 7. 0 g^t^^'jv-^o i^v^-o^t- 

» (EPRM) ^GPCCJ: i9ilJj^L7^<h ^^>, Mw^2 2 0 0, Mnf52 
0, Mw/Mn = 4. 3-e^o7c 0 

fg^'j-r- 1 0 0mg£2 5°C-eO. 6m 1 (DM.^ uxn ^jUA^MM^-^XUfz 
-tj->-7 0 ;W£lH-NMR (HWfJEOL GSX- 2 7 0) £ffl^T5M=/f 
*&Z%-otzt Z\?>, 3. 5 p pmtIzkgf*M^1-&^l^>^(CS-c? < 
^;lx^HS^^tL7t: 0 -f&;b*>, J^TWfSJtO*^^^-r^EPR^#^Ei-^^<h 
^ifELTtio fI5^flt^^7R@t^^»(±2. 4mo l % t fftB £ *tfz 0 
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Sf££5frW7l^Bcf£ U 1 N*£|fcfcigiK lOOmlt-3 mflcfrL, £ <b 1 0 
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{ 5 Ift K « $ tL T v > & i 1 IJ L fz o 
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Se-^t'fJxf py 14.3 g^MiittL/:l >; y Yfrcytf^X 
WlKfc%*l<z AtU > 7 5 0 m 1 £ «t XT A 1 l&lf-C 6 . 2 5^H^y>fV 

w^^ifAn km K^iri i o°c^6B#r B itp^#^tf cio 

, W®M*%*>*tfb 1 0 0 'J 7 h;U/h<^>»£ST-6B#M^#&Loo*tt/i^ R 

{ft* 9'J-£^*y-;n. 5'j'7h^t7-t^i. 5 'J 7 h ^oia^jfttfj 
J&A L , l Nfl8fcM§i£ * Jnx. L fc 0 *f m L *° »; * 9 * 7 
* ;w * - -CatSU L TffifflSB t frffi L, 8 0 °C-e 1 0 I^NIft£teift L fco J^-fcO« 
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- « & ? z>z.t* mm l o 
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